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PREFACE.

Maintenance organizations have evolved over time because 0+
the environment, technology, size, and mission. This study
addr.Lses the basic question of how today's maintenance
organizations support the Air Force's new logistics concept of
operations. First, background research examines basic management
theory, the historical development of Air Force maintenance
organizations, and today's overall logistics concept of
operations. Then, centralized -maintenance used by Military
Airlift Command (MAC) and decentralized maintenance as
exemplified by the Tactical Air Forces (TAF) and Strategic Air
Command (SAC) are described. The background and descriptions
provide a basis to identify potential impacts the organizational
structure of these organizations may have in supporting the new
logistics concept of operations.

This project also provided an opportunity to familiarize
myself with current maintenance organizations at the operational
wing level. Having been in education and career broadening
assignments for the past four. years, this research was welcome
preparation for return to the flightline. Without help and
support this project would have been much more difficult. I wish
to express my appreciation to Lt Col David M. Rigsbee of the Air
Force Logistics Management Center for providing vital information
to get this project off the ground. Also, Major Charles F. Holsen
for- his guidance and editorial assistance as mV academic
advisor. Finally, a special thanks to my wife, Jo, for her
patience and encouragement during this project.

iii



-ABOUT THE AUTHOR

Maj or 'Starle,/ L. Justioe 
 He qraduatT-? rrom IMt. Ster ing High o~oA' iri

Mt. Sterling, Kentucky, ir, 1963. He eil isted in th- Air Fogo ci. r
Apr i1 1966 and served as an, Av ionri cs Tehr i i ar, . laj or Justice
rc e ived a Bac h sIor of4S enc e i r Businress Adm irni s t r at io t ijr-a5hr
t VIe Airmran Eduostior and Corx-iissionir 3 Program at t -:e Urive r s~
c- Misscuri in AU-9'_St 1'4. He oas commssizne pcri cospiet .

o+ Officer Training School orn IQ 'November 19'74. H'i ZOmAPietea tkseit
Av io n ics M airnt e narnce O ff+i cer C ou rs e i r Na 1 ?~7 5. H e t h e 11 aei("e-
i r t he e2d F ielId Ma 1rterjaice and -L2djL 3wa-,1'z at i -ial Ma rt I,. ze
S t ja dr m ns -=kt W i 14lrS A FE, A r izo -. D u r in.3 t h is a zS I ff. 6t ,i j r
J US t i Ce =o~ C e 70P19d 'SqL;ad r o rff+ i c r Sc ho.cl i n re s i d erc e arnd ectr 'i E-U

a M --As I e ' s L' qr se i n M k a ') eTr s nrt + r orr t he U r, ivr s i.-_, of H rt r
Comloar.a doc. His re-t assignmenrt oas to the 3to Aircraft 3jea2z
Squad1-on, Kunsar! AP, Peoublic of Korea. F01l * l5 that Si-

m rt, h e b ec=arne t he Commander of the ?9E5t-h ComTb a t LO1 S tiZS
'-port S_-quadro:, Robirns AF-B, Georgi a. His n;tass!3WSf- q-

t m the Head quarters A ir. For cc Logi Mt i s Conma;-d , 0 f 4 Ze --- o '_ =

Tinspect or General , as a 7.a-inrteniance ir-SpeCtor Lint i I erter in(9 t r,
c oc c S- sts-s ard L:_,istio's, Air Force Irnstatiute cf Tecrho'&0'3,

~n CD 10-4. Ma jonr s tiJc ;r ad u at =d v4i th a, a ste r CCL&9 i r
A -ou is it ior, L:gi st i s in epte mb er P~35 art~ a as t aris fer t EQ L 0
Headaiuarters Air Fo7rce Mi I itat,., Psirnel Cetrat Ar;-.Z.
7 'as. H s - 2 he v.or 1,ed wit'hin the Color-sis' Grup as ti.C WV
tic 7 Assignmnrt Off icer unt il h s c-Lr renst aSS ~M sc;t , --1 A~
C::)mmand and Staff CcI eqe. He i s ma r r Ied t o t he + rC L 1 1 1

an rj[has +fC Ur c h ld ren, 3t anI;EJ:, , I I i e, Ke i r, ~~



TABLE OF CONTENTS

Preface ..... . . . .. . . . . ......... ............... i
About the Author....................................... iv

Executive Summary ..................................... vi

CHAPTER ONE -- INTRODUCTION

Thes is .............................................. I

Purpose ............................................. I

Met hodo o ..................................................

Overv iew ............................................

CHAPTER TWO -- BACKGROUND

Management Theory ................................... 3

Classical Design Theor ............................... z

Behavioral Approach ...............................

CertraIizatior/Decentralizatior, ...................

Air Force Maintenance Organization Development ......

World War II ...................................... 6

Korean War ........................................ -

Intervening Years ................................. 8

Vietnam ........................................... a

Post Vietnam ...................................... a

Logistics Concept of Operations .....................

The Environment ................................... 9

Concept ........................................... !0

CHAPTER THREE -- CENTRALIZED MAINTENAN-E

Military Airlift Command (MAC) ...................... 12

Mainitenance Organizatior .......................... 12

Advantages/Disadvantages .......................... 14

CHAPTER FOUR -- DECENTRALIZED MAINTENANCE

Tactical Air Forces (TAF) ........................... 15

Combat Or i ented Mai riterance Organ i zat i or- CO1C) ... 1

Advantages/Disadvantages .......................... 17

Strateqic Air Commard (SAC) ......................... IS

Readiness Oriented Maintenance Organization kROL) IS

Advantages/Di sadvantages .......................... 20

CHAPTER FIVE -- CONCLLISIONS/RECOMM'1ENDATIONS
Conclusions ......................................... 21

RecomTnendat i or s .........................................

BIBLIOGRAPHY .......................................... 23

• • m | | |



EXECUTIVE SUMMARY A
Part of our College mission is distribution of the A I
students' problem solving products to DoD A

Ssponsors and other interested agencies to
enhance insight irto contemporary, defense
related issues. While the College has accepted this
product as meeting academic requirements for

0 4graduation, the views and opinions expressed or
implied are solely those of the author and should
not be construed as carrying official sanction.

"insights into tomorrow"

REPORT NUMBER ss-141o

AUTHOR(S) MAJOR STANLE'( L. JUSTICE, USAF

TITLE ALTEPNATIVE MANTENANCE ANIZATION STRUCTUr.E-

FOR OPERATIuNAL WInGS

I. Pur =_e. This stud), seeks to deter-mine if CLLrre t -i , :
S rance rganizatior structures adequate ly support thee Air Fc( c&

logistics corcept o+ operations. B.' evaluatir,9 ,a ternce or9g-

ization structures, pctential i1rpacts or spport to the -erali

logistics concept o+ operatiors za, te idertified.

I. Prob I ater n-e orgaizations have eoed o.er the

,esrs to reet specific rissior requirements in a va iet' of Co;mo-

bat and peacetime ervircormerts. Centralized and decentralized
structural chara cteristics influence the degree of flexibili
ard resporsiveness within at orgar ization. Further , the rrara.e-

-ent philcsoph/ inherent .-jith different str.uctires car haf.e a
direct inoact on the self-suffi:i=erc; of the n-mairiter, arce organ-

izatior:. cor the first time in recent years, a io-gistics co,,.-epc

of operatior,s focuses all I logistics disciplines or, the harsh
combat envir-ormert. If rnainrtenar:e organizatior structures are

not e;fe:tive, ou-r abilit>, to survive and win ma.' be in jeLopar d,.

1II. Dat . First, managernent th or,., provides a fr-e.,, +Zr
urderstandin 9 classical and behavioral urganizatonal design
approaches. The classical supports the blireaucratic s.'ste v hi e

the behAim-al approach advoca tes a more participator, s~stern.
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CHAPTER ONE

I NTRDUCTION

Thes i s

The logistics dimension of war has throughout the history of

armed conflict directly affected its prosecution ard outcoe.4:iW
Pear Admiral Henry E. Eccles stated, "Ir. all v ar situatiorns, t,,e
actions ard decisions of command, whatever the level, are based or,

a blend of strategical, logistical, and tactical plans." (4:>1
Maintenance is a major function of the logistics element Jircti .

involved in the application of ai- power in the prosecutin of
modern warfare. If this critica: function is not organizea,

trained, and eauipped to support tactical and str-ategic operations

ir the hostile environment of war, our abilit; to effectiuly en,-

-age an adversary and ,win will be seriously compromised.

The structural ori entati:on of mai. -ntenance organizations can,

have a signi' icant impact on the way maintenance responds to tne
demands of co:ubat operations. The concept of centralizatkorj,' e-
centralization of authority lies at the heart of Air Force main-

tenance organization design. Where along the continuum betw, een

zertral ized control and decentralized control an or.ganizatmnL,

operates is dependent cn man-., factors. An understanding af iQvi

organization size, technology, environment, and tradition shape

the wa -, maj or commands organize their maintenance functiors

will enable leaders to better meet the logistics challenges of the
future.

Pr pose

Tc provide a better understanding of how orgarizational design

impacts the wa.' Main tenance meets the requirements cutlii ned ir the
Air Force logistics concept of operatio"is, this research ,il
4 .ocus or, practice and theory. First, this stud, will trace the
developrient of maintenance organizations in the Air Force since
beconing a separate service and shows the evolution of maainterarce
emphasis from centralization to decentralization. Second, the

prsject investigates management theory to provide insight into the

possible advantages and disadvantages encountered as organizations

move along the centralizatio,/decentraiizatior spectrum. Third,

this study uses the current logistics concept of operations as a

benchmark to assess potential shortcomings in maintenance. Meeting

these objectives required selection of a basic methcdolog/.



Methodo l ogy

For this research effort a literature review was selected as

the most expedient method. Current and historical Air Force

documents are the basis for. describing maintenance organizations,

past and present. Management texts, articles, and research

reports provide the essential tools to analyze the impact of

organizational design considerations.

Over v i ewi

The f i rst part of this proj ect prov i des the bac gr orn a.

maraqernent theory, shows exarmples of Air- Force mainrteranrce practice

from WW-11 to tne presents arid outlines significant aspects of

the current logistics concept of operations. This background leads

to a descriptior of centralized maintenance organization e-,rp i-

+ied by MilitarY Airlift Command (MAC). Then the decentralized

systems employed in the Tactical Air Fo-ces (TAF) and Strategic

Air- Command are descr ibed. The f i nal chapter coricludes with an

analysis of the role of centralzation/decentralizatior, and the

poter t i al inpact of current organi zat ional des igr or support i rig

today's logistics concept o+ operations.



CHAPTER TWO

BACKGROUND

Organizing is one of the functions of management taught in
,?overnmert, industry, and the military. From experience various

theories evolved as to how organizations should be designed to
meet their missions. Classical design theory is illustrated in the

development of Air Force maintenance organizations. Irvestigatang

the major tenets of classical design theory helps one understand

this development. Behavioral science challenged classical theor/
and some Air Force major commands shifted organizational emphasis.
The organizational concept of centralization seems to have shifted
most. This chapter focuses on management theory, Air Force appli-
cation, and the current logistics concept of operations. These
theoretical, historical, and environmental perspectives provide a

benchmarl to evaluate current organizations

MANAGEIENT THEORY

Classical design theory has its roots in scientific manage-
ment, classical organization theor>,, and bureaucratic theory. (2:

SI) The behavioral approach developed with a strong in;fl ence
from the social sciences. More recently a contingenc/ ,situa-

tional) _-pproach has integrated the approaches to organizational
design. (6:295)

Classical Design Theor-

This approach to organizational desigr evolved around the

turn o4 the century. Three major areas rombined to form the clas-
sical design theory.

ciertifi c Managiement. Fredr.ick W. Taylor was a leader in

developing the concept of scientific management. His research

focused on work done at the lowest level of the organization.
(2:61) Sientific management produced concepts emphasizing

specializatior, rules, training, planning, standards, andi wage

incentives. Taylor and others developed systematic methods in

order to increase productivity and efficiency of the work force.
These concepts and methods were not directly applied to the

broader problem of organization design. (2:61)

Cla ssical Orga, ization TheorZ. Scientific maragement lacked

the view of the organization as a whole. The French E I,.i neer



Henri Fayol provided a theoretical basis for overall management

of organizations. He distinguished between operating arid

managerial activitie:. His five functions of managemen t:
planning, organizing, commanding, coordinating, and controlling,

are basic to any management training today. Additionally, Fayol
proposed fourteen principles o4 management to guide mnariagers in

resolving problems. (6:51-53) The authors of Oranizations:

Structure, Process_ Behavior grouped five of Fayol's principles

which impact structural considerations. They are:

1. The principle of division of work. According to Fayol

the division of work, or specialization of labor, is a

natural means to produce more and better work vith the

same effort...

2. The principle of unity of direction. The jobs vhich

result from implementing the division of work principle

must be regrouped if there is to be coordinated effort...

3. The principle of centralization. The process of

increasing and decreasing the authority of rnnagers is

termed centralization-decentralization...

4. The principle of authority and responsibility. This

principle states that there must be some relationship

between the responsibility of a manager and the authority

that he exercises; the desired relationship is equality.

between the two...
5. The scalar chain principle. The natural result oi

implementation of the preceding four principles is the

creation of a graded chain of superiors from the

"ultimate authority to the lowest ranks."... (2:70-71)

Classical organization theory stressed application of these pr i -

ciples in planning the organization.

Bureaucratic Theory. The German sociologist Ma. Webe qrote
about the dominant classical organizational design, bureaucracy.

Weber outlined the significant characteristics of a bureaucracy
which he believed was the "one best way" to structure all typee uti
-r-s:zrzations. (6:2S9) Peter N. Blau in On The N atuLre 

Oroenizatiors selected the following si." as most important:

1. Or9anizational tasks are distributed among various

positions as official duties. Implied is a clear. cut
division of labor. making possible a high degree of spe-

cialization...

2. The positions or offices are organized into a hier-

archical authorit- structure...

. A formally established system of rules arid regulatiors

ooverns official decisions and actions...
4. There is a specialized staff whose task is to maintain

the orgariziticn and, in particular, the lines cf corn-
munication in it...

4



5. Officials are expected to assume an impersonal orien-
tation in their contacts with clients and with other

officials...

6. Employment by the organization constitutes a career
for officials... Employment is based on technical
Hual ifications ... (1:30-31)

Clearly, the elements of scientific mnaragement, classical organi-
zation theory, and bureaucratic theory, are intertwined. These

theories, which shaped classical design theory, have come under

criticism from those who favor a more behavioral orientation.

Specific criticisnis include excessive red tape, irflex biliLy,

dominance of author i t-/, and position protection. This led
researchers to i rvestigate other approaches. At the opposite end
of the spectrum from classical design theory is the behavioral
approach.

B4havicral Ap22oach

Rensis Likert and Warren Bennis developed alternative means
to address organizational design considerations. They. be!ievea
the behavioral approach was the best waY.

sterm 4. Likert believed the classical approach was noL
capable of responding to environmental changes. The alternative
he called S-ystem 4 was based on eight process dirensions. Ardrew
Szilagyi, Jr's book, Manaaement Arid PerforT, ane, describes these
processes, outlined here. The leadership process cruses on :on-
fidence and trust between superior and subordinate. The
motivational process emphasizes participation. The communication
process permits free flow throughout the oroanizatior. Tie
interaction process among superiors and subordinates involves

goals, methods, and activities. The decision process is decen-
tralized. The goal setting process encourages group participatIon
in setting high, realistic goals. The control process emphasizes
self-cortrol and problem scIving throughout the orSanizat1on.
Performance goals are high and actively sought by superiora. L :
204)

Szaligyi also shows how LiLert contrasts a reqative for- each
processes in classical approach. The leadership p'ocess is void
of corfiJence and trust. Motivation is based or, physical, secur-
it-,, and economic needs through the use of sarctions arid +ear.
Communications flows dowtnward and gets distorted ard ida -uate.
InteracLion is closed and restricted. The decision process
occurs or, ly at the top of the organization and is relatively
centralized. Goal setting at the top of the organization

discourages participation. The control process is centralized
and emphasizes fixing blame for mistakes. Performance goals are
low and passively sought b. managers. (6:294) This negative .ie*.
of classical theory was shared by Warren Bennis.



Bennis' Prediction. Bennis forecasts the demise of bureaucracy

because of the inability to manage tension, frustration, and con-

flict between individual and organizational goals. (6:293) Also,

the rigid structure of bureaucracy will not be flexible enough to

adapt to rapid changes. Both Likert and Bennis emphasize a par-

ticipatory style of management organization.

Classical theory and the behavioral approach are extremes

which claim to be the one best way. Between these extremes lies

the compromise which integrates the positive aspects of classical

theory with the behavioral approach. One aspect which continues

to receive significant attention in Air Force maintenance organ-

izations is centralization/decentralization.

Centralization/Decentralization

Szilagyi defines centralization, "as that situation irn 'hich

a minimal number of job activities and a minimal amount of

authority are delegated to subcrdinates." (6:715)

Van de Ven and Ferry (1980) define centralization as

"the locus of decision making authority within an organ-

ization. When most decisions are made hierarchically,

an organization is considered centralized; a decentral-

ized unit generally implies that the major source of

decision making has been delegated by line managers to

subordinate personnel." (3:115)

The central theme in both definitions is the level at which deci-

sions are made. The degree to which an organization chooses to

centralize decision authority is dependent on size, technoloe,,

and the environment. Air Force maintenance organizations have

employed varying degrees of centralization in organizational de-
sign through the years.

AIR FORCE MAINTENANCE ORGANIZATION DEVELOPMENT

World War II

Eu~an. Theater maintenance was organized into four ech-

elons. The first two covered routine servicing and repairs and

preventive maintenance limited by organizational equipment. The

maintenance personnel assigned to operational squadrons performed

these two first levels with crew chiefs responsible for their

aircraft. Level three, similar to today's inter-nediate level,

repaired components removed from the aircraft. Personnel at this

level were assigned to sub-depots under Air Service Comnard.

Depot maintenance, level four, was performed at Air Service Com-

mand's main depots. This arrangement created problems in two

ways. First, at the lower level one organization could be

workin9 round the clock while another unit at the same base was
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not. Second, third level maintenance was not always working with
the same priorities as the operational unit. (4:100)

Pacific. Prior to 1944, maintenance in the Pacific followed
the same concept used in Europe. However in June 1944, General
Arnold directed the reorganization of maintenance in XX Bomber
Command. First through third echelon maintenance resources

were consolidated. Functional shops and centralized control were

established with responsibility to support all assigned aircraft.
"Although the reorqanization received resistance from various
units, General Lemay gave strong support." (4: 101) "Major
General Curtis Lemav improved aircraft in-comAission rates by

introducing the centralized maintenance concept that became SAC's
standard." (4:104)

Another innovation in aircraft maintenance was introduced by

Br ioadier General William H. Turner in the China-India campaign
flying over the Hump. General Turner increased reliability and

decreased maintenance time with his Production Line Maintenance.
Aircraft were towed through a series of maintenance stations
manned by special ly trained crews tasked to perform specific
operations. (4:128) This system complimented the central ized
organization concept.

)_rean War

Stateside. The centralized maintenance concept was not
adopted Air Force wide following the war. Brigadier General
James R. McCarthy described his first experience in mainterance
at Duke Field, Eglin AFB, Florida in 1952.

There was no job control element as we know it today.

Each afternoon the squadron maintenance officer would
review the status of the aircraft and, with the advice
of his officers and senior. NCOs, would determine which
aircraft would fly assigned missions the next day. (3:49)

orea . t the outset several problems hampered maintenance.
First, maintenance organizations were riot standardized. Second,
the fluid nature of the front and operational limitations
required fighter and light/medium bomber wings to forward deploy
and disperse frequently. Third, intermediate level maintenance
had difficulty moving and setting up support equipment. Finally,
the environmer.t was extremely harsh and facilities very limited.

Fifth Air Force attempted to resolve these problems 0y

setting up an Intermediate Maintenance Support Unit ir, Japan.
Aircraft were flown there for preventive maintenance and repairs
above the organizational level. "The lack of centralized
scheduling system closely coordinated with operating units
resulted in back.logs of as many as 25 aircraft awaiting repair."
(5: 246'
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The problem was solved when Rear Echelon Maintenancw

Combined Operations (REMCO) was established. By combining the

intermediate level maintenance functions of two wings at safe

rear area bases in Japan, the operating wings became more

flexible. Using Air Force Production Control as uidance, REMCO

established a centralized control structure with a Production

Control Chief, Work Order Planning, Material Control, Scheduling,

and Analysis sections. Thus, REMCO, a form of centralized inter-

mediate level maintenance, proved to be an effective means to

solve the problems encountered in Korea.

Interveninq Years

Between the end of the Korean War and the Vietnam War,

technical advances in weapon systems led to increased specializ-

ation and a formally centralized maintenance concept. Air Force

Manual (AFM) 66-i, Maintenance Management Policy, was published

in September 1956 as a command option, but later became mandatory

Air Force wide in 1958. (4:150-151) This was the first standard-

ized maintenance organization system. It established a chief of

maintenance and staff function responsible for centralized kLtli

of all maintenance. AFM 66-1 provided for functional maintenance

squadrons to perform maintenance. This system professed central-

ized control and decentralized execution; however, from an organ-

izational design perspective, the system exhibited many classical

organizational theory characteristics. For example, bureaucratic

hierarchy, job specialization, centralized control, and strict

rules viere common traits of the system.

Vietnam

Early in the war Pacific Air Forces (PACAF) tried a new con-

cept in Southeast Asia which was also being implemented in

Tactical Air. Command (TAC). Organizational maintenance personnel

and munitions load crews were assigned to the flying squadrons.

While the flightline maintenance personnel were assigned to the

flying squadron, the maintenance officer still wcr-ked for the

chief of maintenance. Further., the chief of maintenance staff

planned, scheduled, and controlled the maintenance personnel.

The conflicts introduced by this new conceptled PACAF to return

to the AFM 66-1 structure by the end of 1966. (4:160) TAC went

back to AFM 66-1 after- the war.

Post Vietnam

After Vietnam, maintenance organizations were all basically AFN 66-

I organizations. Two factors caused TAC to reevaluate the

effectiveness of AFM 66-1 for tactical air. forces. First, TAC

units deploy as squadrons, but AFM 66-1 was oriented to a total

wing concept. Second, the 1973 Arab/Israeli War. showed that by
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cross utilizing personnel sortie rates could be significantly in-
creased. (7:46) TAC undertook a new concept of maintenance

aimed at more effective support of the operational mission and

increased readiness for deployment contingencies. The new organ-

izational structure was called Production Oriented Maintenance

Organization (POMO) and was initially tested in 1975. (7:46)

Three new squadrons were developed; Aircraft Generation Squadron

(AGS), Component Repair Squadron (CRS), and Equipment Maintenance

Squadron (EMS). (4:182) The squadrons perform two functions:

on-equipment maintenance which are actions to service or return

the aircraft to operational ready status and off-equipment main-

tenance which returns components removed from the aircraft to

service. AGS is the primary on-equipment squadron. While the
overall mainteiance organization falls under the Deputy Commander
for Maintenance (DCM), the controlling staff function, Job Con-

trol. took on a monitoring and coordinating role. Production

decision maling was delegated down to the squadron level. This

concept achieved a much greater degree of decentralization.

Over the years maintenance organizations have changed

significantly. Whether the change was to greater or lesser cen-

tralizetion qppears mrore a fu nction of the operational envirion-
ment than application of abstract theories. Toward the end of
WW-II, centralized maintenance was adopted to overcome

inefficient application of maintenance resources in support of

the air war in the Pacific. REMCO was used in Korea to of-set

vulnerability of intermediate maintenance in forward areas.

Squadron maintenance was tried in Vietnam where therce was no

threat from the air. Basic organizational conflict caused this
system to be abandoned. After Vietnam, TAC still needed a system

tailored to its deployment concept. The Middle East War of 1973

showed the volatile nature of modern conflict and the need to be

more flexible. These historical developments teach that to be

effective in today's environment the maintenance organization

must be structured as an integral part of the larger logistics

concept of operations.

LOGISTICS CONCEPT OF OPERATIONS

During 1987, Air Staff and MAJCOM logistics staffs developed

a logistics concept of operations which provided an assessment of

the combat environment, identified deficiencies, and outlined an

overall logistics concept. The concept focuses on integrating

logistics functions with operational requirements. This section

summarizes the major environmental aspects arid the tenets of the

conceot. Additional environmental insight was drawn rom
"Project RELOOK.'

The Environment

The logistics concept of operations describes the

environmerit inr four. broad areas.
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- High levels of combat attrition for platforms, support

equipment and other combat inventories. Attrition levels

will vary dependent upon the level of conflict and the

theater of operation.

- Vulnerability of fixed sites due to accuracy and leth-

ality of weapons as well as sabotage. Each theater needs

to treat the vulnerability of assets based on the threat.

- High levels of consumption (munitions, POL, spare parts,

consumables) by our weapons platforms can be anticipated,

but consumption is different among various theaters.

- Industrial production will require months to gear up to

demand. (17:2)

The intensity of the threat as shown is dependent upon the

theater. Project RELOCK Phase IV Report (Logistics Concet) des-

cribed the European theater as follows:

The airfield environment in a central European war will

be characterized by heavy and sporadic attacks, with

severe damage to runways, taxiways, unhardened facilities,

communication network~s, and utility systems. Communi-

cation and transfer of logistical information will, at

unpredictable times, be virtually impossible due to a

combi.nation of attack damage and saturation. Due to

battle damage, sabotage, and infiltration by trained

agents, sympathizers, and operational maneuver groups,

physical lines of communication (road, rail, externally,

supplied utilities, and possibly airlift) cannot be

counted on to provide uninterrupted sustainment. Air

bases will be attacked in the opening hours of con-

flict by air and should expect ground attack by small

forces within days and regular units within weeks. (9;1)

These e.:.amp3es depict an environment much more hostile to the

maintenance organization than that experienced in previous

:on~licts. It was in this environmental context that tre

logistics concept of operations was developed.

The logistics concept of operations emphasizes three major

themes, "maximizinq unit self-sufficienc>, bringing depot capa-

bility to bear and applying theater assets to fill siortages."

(17:5) To meet these requirements a system must be based on a

posture of readiness and flexibility. That posture is achieved

L-, the following:

a. Pecognizing wartime, and peacetime, uncertainties...

b. Making "best use" of (allocating) available logis-

tics resources (worldwide) in a manner that reflects

operational priorities for each unit through a flexible

and responsive support system...
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c. Recognizing the need for unit self-sufficiency espe-

cially during finite periods when external support may

be disrupted or otherwise unavailable or unresponsive...

d. Continuing reevaluation of the cost/effectiveness

of all aspects of the concept of operations to assure

it continues to maximize combat capability over time.

e. Approximating (and aggressively testing) the wartime

concepts in peace time.

4. Applying creativity, innovation and new technologies,

and information systems to continual improvements in

logistics support. (17:5-6)

Further, the concept has eight support elements:

I. Mutual Support. Mutual support strengthens the

individual fighting unit by drawing upon theater re-

sources to fill shortfalls...

2. Depot Support. Depot support focuses first on

maintaining unit readiness...

3. Forward Support. Forward suppurt consists of

"warm" facilities located within the theater.

4. Joint Operations/Allied Support. Requires the the-

aters to work logistics support with other services and

host nations...

5. Irtertheater Transportation. Intertheater trans-

portation (air and sea) provides a frequency of deliv-

er, resulting in a continuous flow of resourcr tu the

theater...

6. Intratheater Transprtation. Intratheater trans-

portation, land, sea, and air will be used for unit

resupply or redistribution of resources to other. the-

ater locations...

'. Command and Control. Command and control is the

steel thread which must pass through and connect all

logistics resources and activities...

S. Mobility. Mobility cf our combat forces is crit-

ical to the success of any contingency operation. (17:7-3)

W :ile this concept looks at the total logistics system, it pro-

vides a framework to assess specific aspects of rainter'ance
oreanizations. Flexibility, responsiveress, creativity, mobility,

innovation, and self-sufficiency are characteristics that mainte-

nance oreanizations need to effectively support th-e logistics

concept of operations. These concepts along with the

theoretical, historical, and environmental background set the
stage as the major centralized and decentralized mai rtr an ce

organizations are described in the following chapters.
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CHAPTER 3

CENTRALIZED MAINTENANCE

Militar.,, Airlift Command (MAC)

Maintenance Ora2n ization

MAC retains much of the centralized maintenance system 1Thcr

was previcusly defined in AFM 66-1, Maintenance Manaenent Pol c.

MAC Regulation 66-1, Maintenance Management Poliic-, now specifies

the organization structure and responsibilities assigned to each

activity in the maintenance organization. The majority of IAC
maintenance units follow the centralized system. The overall

maintenance organization is made up of the Deputy Commander- for

Maintenance (DCM) with his/her staff supported by three squadrons
w-4'_-, provide the manpower and equipment to perform maintenance.

(10:7)

Avionics Maintenance. The Avionics Maintenance ;qLad r.ori
(AMS) is the primary source for both on-equipment and of{-equ-ip-

ment maintenance capability for electronic systems used or assign-

ed aircraft. This function may be designated a branch in, some

Small Maintenance Organizations (S10) when unit size dictates.

Additionally, if unit size or weapon system supported do not

necessitate a separate squadron, the functional avionics shop

specialists may be incorporated into the nex t major organizational

unit, the Field Maintenance Squadron (FMlS).

Field Maintenance. FMS does off-equipment maintenance withinr

the capability of specialists, equipment, and facilities. it

also does on-equipment miaintenance beyond the capabilit , ot other

assigned maintenance activities and on FMS assigned equipment,
such as test equipment and maintenance stands. There are riormal-

lv four major, functional elements within FMS. First, Fabrication
is responsible for inspection, repair, or local manufacture of

aircraft structure and support s>.,stens. Second, Aerospace Ground
Equipment (AGE) provides powered and non-powered AGE to support

the missions. Third, the Aerospace Systems branch maintains
aircraft systems including fuel, pneudraulic, environmental, and

repair/reclamation activities. Fourth, Propulsion brancres/sec-

tion provide on- and off-equipment maintenance for propulsion

units, propulsion components, and propellers. Finally, in certain

special mission units, munitions maintenance and support activi-

ties are also assigned to FNS. (12:22-31).

12



OrQanizational Maintenance. The Organizational Naitenrance

Squadron (OMS) provides primarily on-equipment maintentance for
ass i 9ned and transit aircraft. Off-equiprmient mai r,t eran ce is

I i mi ted to the capab i I i t y of personnel and equipr,ent pr imar i I/ i r,
the support branch. The major on-equipment functional rtespornsibi-

lities include servicing, scheduled and unscheduled maintenance,
pre-fli9hts, post flights, thru flights, and home station checks.
To accomplish these tasks the OMS is orranized into a transient
branch, fliehtline branch, inspection branch, and support equip-

rwent branch. These f unctions are perforr,,ed b, aircra+ t ;euer al

maintenance per sonre 1 . (12 : 16-21)

DCM St ". Haini briefly descr bed the org zaL ."-iI
EI :s:r, ts .hich pr- v ide the rnar, p o.jer and e; u ipnUnT, to ,_S: ot zthe

C C airtenance nissior. the focus nonv, shifts tz the 2T C t.ff

The 9CM sta f is or ar, iced to per-fOrT, a Var let/ of lun, cu.
mai ntenance control, q U al i t control, ard adi r str io.
Maintenance control. with its certralized empihasis on proiuut-o

control arid direction, is the dominant area for thiz discussijon.

Maintenance controml is the staff function respornsILoe c,

directing the mainterance production activities, autnor-

izinq the e;per:diture of resources, arid cortrci li;,3
the acticns required to support the missior. Ma 4n terar:ce

control marnages the ful I ccle of production by pl,-r,,,
scheduling, directing, and controlling all mainten, arce or,
pr r"vt. missions,, mission support, and trarisie,tz .. r -
ircludinq related support and trairing equipment. io

accomplish their respcrsibilities, nainterances cc,t~uD .s
divided into three functional elements: job crtrol,
plans and scheduling arid docu-mer, tat ion arid .ate,

control . (11:12)

7ob Control . Job Control directs arid con trols
the expenditure of rmair,tenarnce resources. Throu.gh jL b cot, -I
all aqctio 'ns taker, to Maintain and/or returr aircraft to Se,-icC-

_tI c n diticr; are directed. Maintena-ce plans SrS -o,=ta,:tL.
mcritore- to ensure 7nirLenarnce is ccrpeted accor >.,3 to estao-

1 ished prior ties. W-hn -schcdLEd saintenanCe S ' uar ; Z

Corrnrol directs the perscnr el and aqu pmen, t resou,-c-s D- tn)e miair-
ter, acr:c- squadrocns to per-for. the n ecessar ., repair . 5Lo Co; 1
also coordinates materie! requ irements through later. !Io,trc
crd Plars and Schedu I i ng to ensure parts are avai a .,. a,_L

wher.e needed. Job Contro-l is the hub of the on;-equiPren t roaicEc-
nan ce effort. To ensure that both szheduled and unscheduied
rnainter.,ce supports the .i rg missi on, job control co ,'.diates

ith Plans and Schedulirg and Documne entatioi. (ii12-1

Plans and Schedulir,g aid Documrentation. This functior

integrates operational mission requirements with scheduled ar d
unscheduled mhairntenance: requirermernts to support the o~erail m is-
sion vwithir the on str air, ts of :ain tenarce capability. Tg n n
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the use of quarterly, monthly, weekly, and daily maintenance

planning cycles, Plans and Scheduling ensures support to the mis-

sion where capability exists and works to resolve shortfalls to

meet requirements when necessary. The documentation section main-

tains the historical records for assigned weapon systems, .rairinn9

devices, and support equipment. Accurate records ensure that
scheduled inspection/maintenance, modification, and time change

requirements are accomplished at the proper interval. (11:12-41)

Materiel Control. Materiel Control provides coordina-

tior between maintenance and supply, manages supply transactions

for the maintenance complex, and manages the production of assets

in the repair cycle. (11:50) The maintenance supply liaisor, )MSL)

section interfaces with both the maintenance organization and the

central base supply system and assists maintenance personnel in

solving supply related problems. The production control section

directs and controls the off-equipment maintenance e+-fort to

return line replaceable units (LRU), components like black boxes,

and shop replaceable units (SRU) , sub assemblies of LRUs, to the

supply system. This effort is controlled by shop scheduling and

the Repairable Asset Control Center (RACC) which acts as an off-

equipment job control and parts processing function. (11:--)

In summary MAC mairtenance organization str-ucture fol iow the

classical design top down pvramid form. The 1ke-. elerents iri this

systern are Maintenance Control which pro,'ides centralized cortroi

over the eritire system , and the maintenanice squadrons which,

execute the maintenance necessary to support the Zpec ati onra Mission.

Advantages/ Di sadvan ta3es

Positive. MAC's centralized mairtenarce concept has several

positive aspects when analyzed on a classical theor-/' oa5is.

First, operating from stable and secure bases in the contirierta;

United States (CONUS), a stable organizaticnal envirorment eallo.'s

the centralized s.'stern to pr.-ovi Ie a high level of SeIf-

suffic iric '. Second, specializatior provides a high level or

e <per t i se for orgarizational and intermediate level mairterarize.

Third, economies of scale can be achieved through the division of

labor. Further, centralized control car, focus the direction of

the total maintenance effort to rneet specific objectives.

Negative. Critics of classical theory, would polnot o~t

potential weaknesses, however. They would point to the red tape,

inflexibility, dominating authority, arid position protection as

negatives. (6:291) When compared to :-.istorical exper iEr ce,

the certral ized system appears to be most vulnerable in overseas

locations where rapid redeplo>,rnent and reconstitutiorn may be

r equi red. Fixed intermediate level shcps, if riot hardened would
be a vulnerable high priority target. Strict specialization also

hamper s +l 'ibi it-.' t4her, personnel attritior is consider ed.

The TAF ard SAC have t aken tihe decentr al i zed approach to courter

these problems.
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CHAPTER 4

DECENTRALIZED MAINTENANCE

Tactical Air Forces (TAF)

Combat Or iented Maintenance Organization (COMO)

The TAF, comprised of Alaskan Air Command (AAC), Air Force

Reserve (AFRES) tactical units, Pacific Air Forces (RACAF),

Tactical Air Command (TAC) , and United States Air Forces Europe

(USAFE) , uti I ize the decentral ized system cal led Cz-rrL,--t 'r iented
Maintenarce Organization CONO) . AAC/AFFES./PACAF.'TAC.'USAFE me, -

ulatior 66-5, Combat Oriented Maintenance Or-9ar ization, Part Or.

Polic-, ard Gereral Pesonsibi lities states the objectives of the

decentralized sy'stem are mobilit/ and flexibilit/. This organiz-

ation structure evolved from the TAC experience in developing the

Production Oriented Maintenance Organizatior (POMO) concept in the

Si i-I 9-Os.

Sguadrors. TAF maintenance organizatiors usi ng COIC0 are

structured wi th th ree squadrons performirg the direct proaictior,
4unctions under the Deputy Commander for Maintenance (DCI). These

squadrors are the Aircraft Generation Squadron (AGS , Componen t
Repair Squadro-, (CRS) , and Equipmen;t Maintenance Squadror, (EIS) .

A escr iption D each fol lows. 16: 1-6)

AGS. The Aircraft Generation Squadron (AGS) is pri-

mar i ly responsible for on-equip;ient mairterance. These squad-r ons

are oreianized and staffed to ma..imize sortie production capabii-

it', in miririm time. The rnajor elemert of the squadron is lie-
aircra i irtenarice ,ir 4t . AMU) j hich has near aut ornom .' ir, 1tB

abi xit, to p--rcrm al the Majcor maintenance funztior.s o,. p . /

missior 3irzra.. Ths AMU has -rc o, chiefs, special Lsts, and veap-

ons load _ re-is assiegr, Ed. These penrsonnel are normal I l or.ganzed

ir:t I imhts; howiever , unit size, weapon system, or theater -n ique

c--ditiors nat dictate separation of specialist and weaporis

brarches. The most si, i +i cant diff+erence between AGS and its
trad it ional mai riterarice counter part OMS (central zed maintenarce)
is that both author-it' ard resporsibi i t, for meeting missions

requirerne, ks rests with AMU management on a routine basis as

opposed to job control. (16:9-1)

CR3/EMS. The sources of off-equipment maintenance

capabilit-,, are the Comporert Repair- Squadron (CRS) arid Equipment

Maintenance Squadron (EMS). First, CRS provides off-equipment

capaoil ities not possessed by the other squadr-ons and on-equipment

when warrarted ard coordirated through the Mairtena,-ce Operatior
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Center (0O1C). The organization structure consists of the

fol lowing branches: accessor. maintenance, propulsion,

conventional aviornics, integrated avionics, air-crew training
devices (ATD), ard test MeesLremert and diagnostic equipment

branch. Within the br-anch specitic shops grouped by specialty

ensure that +rainin 9 is accomplished to support maintenance

production. 1n the CRS the control over the repair cycle is at

the sho)p chief level. To support the overall maintenance effort

and increase weapon s m'stem familiarity, specialists from the CR3

can be dispatched by the MOC to sL-ppor t periodic maintenance such

as isochr.ral, phase, or per.icdic inspections performed b,; ElS.

The Equip ment Maintenarce Squadror (EM!S) perfor ,-s bo t rr Drj-

equipmert ard off-equipzner, t mainrterance through its fie

brarches. Th& +!i htlinc support equipment (FLSE) branch
irsp cts, services, repairs arid dispatches both powered ard
rrc -po:. erd s- pct equipnlerit. The mainteranrce branch .- rvaintairs

and performs scheduled inspections on air-craft and equipment.

TKe fabrication branch does repair, maintenance, mudificatlor,

local manufacture, and inspection or, aircraft and equipment.

(16:2n-31 The munitiors branch maintains =onventiorial, nuclear,

and chemical weapons and their associated suspension arid release
sy,'sterms. This branch is also responsible for the storage an-d

inspectior of all rinuitions. The e, plosive ordinance disposal

fEOD( brr-nh fas t he rare imnplies) has the Jrilque r.esporsibiitL'

r- bein.i tr. aired arid equipped to disarm or dispose of hazardious

mrun1t ons. The irterral control of production, training of

personrel and expenditures of maintenance resources is delc-gateza

to the lo-west practical level. As with CRS, ENS capability rmay

be dispatched through coordination vith the Maintenarce

Operat ions Center when ne essar-y.

St af. The DCM staff per forms man>, of the functions +am il-
iar to the centralized maintenance organization. The key differ-
ence fal Is in the organizational element directly irvol\ed in the

produc tion process: the Maintenance Operations Di v'ision. This

staff furction corresponds to Mainterance Control ir the cer,tral-

ized organization; hwever, the amount of cortrol e:ercised b,

the staff is sizrificartl, reduced. The elements of the 'ainte-
r anCe Operations Division are the Mainterance Operatiorz Ceniter,

Mai ntenance Plans, and Materiel Control.

Mairteran-e _per atio,,s Center (,OC). The Mairitenance
Operations Center holds the central functional responsibilit/ for
directing or monitoring sortie production to meet the flyigr

schedule and maintenarce production. The ma or co r, rast Yi th the

certralized s-,'stern's job control lies in the degree to which cor-

trol is exercised. Off-equipment production is controlled b, EM-z

and CRS. On-equipment maintenance, -ithin the capability of AGS
personnel arid facilities, ii controlled b/ A3S supervisior. MOC

pe sor, r-el ncIrito prodLvotion to ersure that overall mnairiterance

obje-tives are heirg met.
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This includes setting priorities for joint use facilities and

equipment and redirect i rg mai ntenance effort when necessary.

Positive direction is assumed by the MOC under emergenc,/con-

tingenc- operations. '16:3-2)

Mainrterance Plans. Maintenance Plaris has ttjo brarcnes:
Plans, Scheduling, and Documentation and Combat Plans and Mobilit/.

Plans, Scheduling, ard Documentation, like its centralized sstem

counterpart, integrates TMaintenance capability to support air rcrft

sortie production and training. The morthly, weekly, ao ai:/

plannr i g cycles enable optimum use o4 maintenance resourtcEs. M

cooperative effort betw. eer, squadr or super visors and Fl arts an
Ochedu]I in eep the dai I schedule current. The AI. ci=s,

produ-ctior, super irte dents,or fliht chiefs incop- raLe ir-ar inte-

r! ar! ce r eeds -en.Er at _s- dur-i n. the tay into the da a ra -1,C t ,,c

pIatr. Ml6::-l 6 ) The documentation functior has the sane - a

responsibility as in the centralized s>stem; hok'e,er, the C, .A;

decen tra i zc some documents down to the shops resporsible for tme

equipment. The central documentation function is still respo,-
sible for document reviews. Documentation also assists Fla,,s anR,

Scheduling With time phased inspections and depot level rr,ante-
rance planning. Additionall,, Documentation aids Materiel Con-
trol in time charge ite-n management.

The Ccmbat . Plans and Mcbi ity, furc tion', of tne a,a t ,,Ce

Oer atiors Division acts as the focal point for dspioymsr t.e,,,-

inert, contingercy.,, and operational readir ess inspection pla,,,,,,9

for the mair terance c=rrpIex. C16:J-4Z) Combat Plans and ?;!Z 'i1-
it;. rev i e w s er isting p lans and develops mai nten anc e p1 ars Lo

support operational plans. This includes aircraft gein rat - =Lr u

nun itions support plans for contingency operations. Also, cheu-,-

I ists are developed a,d tr ain i r, cor, ducted to en s,re pe COus, 'A

are prepared in all phases of mzbility.

Materiel Control. Materiel Control coor'diates OsL.Z&k,.

m i rtenarce and suop C y, Manages suppIy tr-anactno, s u
ai ter an:e, ard rru:itors the prcu ctor, of repairabe- .

The_ t'.,c '.-t ions of Mate'iel Control ,.her a-ccm,-pi~. a :

t s a r. h aiter.rce S. pi>, Liaison '1=L) and Regair ,._p .;..

it--r F'CM' A.sin, 1, .r ±aary con trast .et~;.eecelt i.
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better environment for developing leadership in subordinates

by placing the responsibility for decision making at the operating

level. This gives individuals more experience in exercising in-

dividual initiative and judgment. Further, using specialists to

perform a variety of taslk.s outside their primary utilization field

adds flexibility and responsiveness. The on-equipment focus of

the AGS/AMU makes the unit more deployable and less dependent on

fixed intermediate assets; however, potential problems still exist.

Neqative. Until follow-on intermediate support arrives, host

base assets will be severely taxed. Additionally, units deployed

or dispersed without intermediate level support will require

significant stocks of line replaceable units (LRU) to maintain

sufficient sortie rates. Ineffective coordination and concentra-

tion of effort associated with previous decentralized systems may

still be a problem; however, the Maintenance Operations Center

(MOC) can assume centralized control if necessary to focus effort

where needed most. Now lets look, at the new SAC decentralized

system.

Strategic Air Command (SAC)

Readiness Oriented Logistics Sstem (ROLS)

Strategic Air Command (SAC), long the stalwart of AFN 66-I
centralized maintenance, has adopted a flexible system, called

the Readiness Oriented Logistics System (ROLS). This system

incorporates man>y of the features found in the POMO/COMO systems
which emphasize decentralization. SAC Regulation 66-14, Readiness

Oriented Logistics S/stem.EM ol _1, specifies that this

organization makes possible a clear line of authority and

accountability from the DCM [Deputy Commander for Maintenrance]

down to the lowest echelons of aircraft maintenance. (14:1-1)

3quadrons. The major production orgarizational elements are

retained from the traditional 66-1 centralized system. Timey

inlude four maintenance squadrons: Organizational Maintenance

Squadron (OMS) , Avionics Maintenance Squadron, (AMS), Field Main-

tenance Squadron (FMS) , and Munitions Mainterance Squadron (MM'O)
and the DCM staff. The two major changes are the shift of special-

ists into orqantizational mairtenarce and the shift of production

control to the production squadrons. (18:2)

OMS. The Or.qanizational Maintenance Squadron gains a

specialist branch by rnoving personnel from AMS and FMS. (13:-4)

These specialists are now assigned to on-equipment responsibili-
ties. They perform the trouble-shooting, remove and replace ac-

tion. and servicin9 necessary to return aircraft to operationl

status.
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Since the specialists are now located or, the flightline and read-

iI'% available to direct their atter,tion to w, eapor, system cener-

ation, the time needed to re3enerate aircraft should be reduced.

Responsibility, and control of personnel and equipment resources

necessary fo r. or-equip,;ert mairnterarice has now shifted to 01,;3
mainterarce supervisior. This shift places control in the haras

of maintenance officer-s and senior NOOs closest to the action,.
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to the maintenance b, establishing Aircraft/Repair Shop Parts

Stores. Moving supplies closer to the point of use reduces the

lag time experienced in the centralized system. (14:5-i)

Other Staff. The other functional areas of the DCM

Staff perform essentially the same as in the centralized systems.

Where unit size, mission, and geography dictate ROLS provides the

flexibility to move functions such as documentation to the main-

tenance squadrons.

Advanta~es/Di sadvan t a=es

Positive. Though there is limited experience with CAC's

new system, ROLS appears to have the structural adva-.tages

espoused by those in favor of a compromise bc-tween classical
design theory and the behavioral approszh. First, decision

making has been pushed dowr: to lower izvels, promoting leadership

development. Second, the basi. structure of production units

retains the inherent adv=nrtages of specialization in off-

equipment maintenance. Third, on-equipment maintenance added the
responsiveness and flexibility not available previousiy by

ass gnin9 specialists to the OMS. SAC provided additioai

flexibilit-- .. to this system b, givir-) the DCM greater latitude in

matchi:-.g the organizational structure to the local environment.

Neaative. Due to the short time ROLS has been in effect,

an objective evaluation r-4 problems would be premature. However,

potential resistance to change is present with any organizational

change of the magnitude SAC has undertaken. Establishing effect-

ive training programs to broaden specialist skills, ensuring both

on-equipment and off-eouipment maintenance support are balanced,

and providing support to deployed units are but three of the
challenges.
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CHAPTER FIVE

CONCLUSION/RECOMMENDATIONS

The current maintenance organization structures do support

the Air Force logistics concept of operations. While all are

basically beaureaucratic in form, the impact of behavioral fact-

ors is evident in the trend toward greater flexibility. Further,

while not addressed directly in this study, leadership is far

from a minor factor in affecting responsiveness. With the proper

resources and leadership a balance can be struck on the spectrum

between centralization and decentralization.

Centralization/Decentralization.. The role of centralization/

decentralization in developing maintenance organization design is

not clearly at one end of the spectrum or the other. Management

theorists still debate the benefits of the classical design

theory and the behavioral approach. History shows us that

aspects of each system are beneficial depending on the environ-

ment and objectives. When selecting an organizational design,

leaders and planners need to evaluate the potential impact of

changes not just on short run, narrowly defined objectives, but on

the logistics system as a whole.

In2acts. Organizational design philosophy as illustrated by

the maintenance organizations described in this report have a direct

impact on the way each system operates. Of greater significance

is the effect organizational design can have when it comes to

suppcrtirig the logistics concept of operations.

MAC. The centralized system promotes specialization,

division of labor, narrow expertise, and rigid control. These

aspects accrue economies of scale and efficiency; however, the

inflexibility, red tape, and vulnerability overseas could be ser-

ious detractors. MAC plays a keyv role in both intertheater and

intratheater transportation. In supporting this role maintenance

organizations need the flexibility to use personnel and resources

across functional lines to rapidly turn aircraft in the hostiie

environment of combat. Procedures that speed repair action and

delivery of spare parts to the f1ightline are essential. IMainte-

nance resources must be hardened to ensure survivability. Inter-

mediate level maintenance capability built into the centralized

maintenance concept enhances the logistics concept of self-suf-

ficiency.
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TAF. After several attempts at trying to match a

maintenance organization structure to the mobility and sortie
generation roles, Tactical Air Forces have adopted COMO. The

system has shown positive gains for over ten years; however, a

long logistical supply trail may accompany the rapid deployment

capability. Intermediate level maintenance capability may not be
readily available to sustain continued sortie generation after

initial spares are consumed. Prepositioned resources in hardened

facilities can overcome this constraint. But, the cost is high.

SAC. The switch from centralized to decentralized

maintenance system is a major change in the way SAC performs

maintenance. Initial indications are positive, but sufficie ',t

data is not available to make concrete conclusions at this time.

Recommendat ions

The following recommendations are simple, straightforward,

and qeneral. The problem of evaluating the impact of subtle

changes to specific organizations on the whole logistics system

still remains a major challenge. The real test will come in

combat when finding deficiencies could have an unacceptably high
price. In the meantime, a concerted effor.t should be made to

identify and resolve shortcomings as time and +undin9 permit.

Exarcises. Major commands and joint agencies should develop

ex.ercise scenarios which mnaximize the strain on the logistics

system inherent in combat operations. These exercises should

include attrition of personnel, facilities, lines of communica-
tion, and transportation assets. Realism is the key.

Simulation. Simulation models should be developed L, try

alternative methods under constraints which cannot be exercised.

Models which provide realistic worst case situations should be

employed. Inputs and constraints should be derived by experienic-

ed front line personnel from each logistics discipline. The task
would be hard but the alternative could be worse.

FTI o.-orn Research. This paper has only scratched the

surface of one aspect of the logistics system required to mcet
the demands of future combat. The Air Staff should sponsor an

integrated research project using Air Command and Staff College,

Air War College, and Air Force Institute of Technology resources

to study the interface bett.ween logistics functions at the wing

level. The resources of maintenance, supply, and transportation

must be organized in such a manner that they compliment each

other in supporting the operational mission.
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